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(54) Mechanical pencil 

(57) A mechanical pencil (10), includes an external 
cylinder (12), a lead delivery mechanism (20) disposed 
in the external cylinder, the lead delivery mechanism 
having a lead-fastening chuck (22) which fastens a lead 
and moves back and forth in the external cylinder to de- 
liver the lead (40) toward a front end of the external cyl- 
inder, a lead holder disposed before the lead delivery 


mechanism in the external cylinder to gently hold a lead 
(40), and a guide member arranged between the lead- 
fastening chuck and the lead holder in the external cyl- 
inder and always urged backwardly toward the lead-fas- 
tening chuck to protect a lead portion between the lead- 
fastening chuck and a lead holding portion of the lead 
holder. 


Fig.1 
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Description 

[0001] The present invention relates to a mechanical 
pencil, and more particularly to a mechanical pencil in- 
cluding an external cylinder, a lead delivery mechanism 
set in the external cylinder, and a lead holder set before 
the lead delivery mechanism in the external cylinder to 
gently hold a lead, in which the lead delivery mechanism 
has a lead-fastening chuck which fastens a lead and 
moves back and forth in the external cylinder, thereby 
to deliver the lead toward the front end of the external 
cylinder. 

[0002] In some conventional mechanical pencils, a 
lead-fastening chuck generally has a plurality of chuck 
elements and fastens a lead by holding the lead with the 
chuck elements under the normal state. A slider-type 
lead pipe is set to the front end of an external cylinder, 
depending on the type of mechanical pencil, to surround 
the. circumference of a lead portion positioned to the 
front end of the external cylinder. When it is necessary 
to protrude the lead beyond the front end of the external 
cylinder in order to perform writing, or when it is neces- 
sary to further protrude the lead beyond the front end of 
the external cylinder because the lead is exhausted due 
to writing, it is possible to deliver the lead forwardly by 
operating a lead delivery mechanism. 
[0003] More specifically, a lead-fastening chuck and 
a chuck ring for fastening the lead-fastening chuck ad- 
vance by a predetermined distance together with the 
lead and moreover, only the lead-fastening chuck ad- 
vances by being released from the chuck ring, and the 
chuck elements of the lead-fastening chuck release the 
lead. The lead holder set before the lead delivery mech- 
anism holds the advanced lead, the lead-fastening 
chuck and chuck ring retreat to their initial positions, and 
the lead-fastening chuck firmly holds the lead again. 
[0004] Thus, the lead is delivered by a predetermined 
distance. Moreover, for a mechanical pencil having a 
slider-type lead pipe, when a lead pipe remains in an 
external cylinder and a lead-fastening chuck advances, 
the lead-fastening chuck presses a lead holder and the 
lead pipe forwardly. 

[0005] As described above, in a conventional me- 
chanical pencil, a moving margin for a lead-fastening 
chuck to advance in order to deliver a lead is necessary 
between the lead-fastening chuck and a lead holder, 
and a spatial portion is formed in the moving margin. 
Because a broken lead can enter the spatial portion , the 
broken lead may enter the gap between the chuck ele- 
ments of the lead-fastening chuck or may remain be- 
tween the lead-fastening chuck and the lead holder, 
thereby preventing (or hindering) the lead-fastening 
chuck from advancing and rendering the chuck inoper- 
able. 

[0006] In view of the foregoing and other problems, 
drawbacks, and disadvantages of the conventional 
structures, an object of the present invention is to pro- 
vide a mechanical pencil capable of protecting a lead 


present between a lead-fastening chuck and a lead 
holder, and preventing a broken lead from entering the 
gap between them. 

[0007] To attain the above and other objects, in a first 

5 aspect of the present invention, a mechanical pencil in- 
cludes an external cylinder, a lead delivery mechanism 
disposed in the external cylinder, and a lead holder dis- 
posed before the lead delivery mechanism in the exter- 
nal cylinder to gently hold a lead. Preferably, the lead 

10 delivery mechanism has a lead-fastening chuck which 
fastens a lead and moves back and forth in the external 
cylinder, to deliver the lead toward the front end of the 
external cylinder, A guide member preferably is ar- 
ranged between the lead-fastening chuck and the lead 

'5 holder in the external cylinder and is always urged back- 
wardly toward the lead-fastening chuck to protect a lead 
portion between the lead-fastening chuck and a lead 
holding portion of the lead holder. 
[0008] Because the lead portion formed before the 

20 lead-fastening chuck is protected by the guide member 
set between the lead-fastening chuck and the lead hold- 
er, a broken lead can be prevented from entering (and 
remaining) in a space between the lead-fastening chuck 
and the lead holder, thereby preventing a malfunction. 

25 Because the guide member is always urged backwardly 
toward the lead-fastening chuck, a gap always can be 
prevented from being formed in the axial direction be- 
tween the guide member and the lead-fastening chuck 
and the lead portion ahead of the lead-fastening chuck 

so can be fixedly protected. 

[0009] Moreover, it is possible to always overlap the 
front end of the guide member and the rear end of the 
lead holder with each other in the axial direction by in- 
serting either of the front end or the rear end into the 

35 other end. Because the front end of the guide member 
always overlaps with the rear end of the lead holder in 
the axial direction, it is possible to fixedly protect the lead 
portion formed between the lead-fastening chuck and 
the lead holder by always preventing a gap from being 

40 formed in the axial direction between the guide member 
and the lead holder. 

[0010] Furthermore, the guide member can have a 
plurality of protective elements separated from each 
other in the circumferential direction to protect the outer 
45 periphery of a lead, and it is possible to insert the rear 
end of the lead holder between the adjacent protective 
elements. 

[001 1] Furthermore, the guide member can be formed 
by an annular flange and a plurality of insertion legs ex- 

50 tending forward from the flange, and the rear end of the 
lead holder can be inserted between the adjacent inser- 
tion legs. Alternatively, the guide member can be formed 
by an annular flange and a cylindrical portion before the 
flange, with a plurality of ribs formed on the inner pe- 

55 riphery of the cylindrical portion separately from each 
other in the circumferential direction, and the rear end 
of the lead holder can be inserted between the adjacent 
ribs. 
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[0012] Furthermore, the rear end of the lead holder 
can have a plurality of holding elements separated from 
each other in the circumferential direction to hold the 
outer periphery of a lead, and the front end of the guide 
member can be inserted between the adjacent holding 5 
elements. 

[0013] Furthermore, the rear end of the lead holder 
can be formed into a cylindrical portion and a plurality 
of ribs can be formed on the inner periphery of the cy- 
lindrical portion separately from each other in the cir- '0 
cumferential direction, and the front end of the guide 
member can be inserted between the adjacent ribs. Al- 
ternatively, the rear end of the lead holder can have a 
plurality of insertion legs extending backward, and the 
front end of the guide member can be inserted between '5 
the adjacent insertion legs. 

[0014] Further, a protrusion maybe formed elastically 
contacting the inner periphery of the external cylinder 
on the outer periphery of the lead holder. Thus, the lead 
holder can fixedly hold a lead so that the lead holder is 20 
not easily moved due to the friction with the inside of the 
external cylinder by, for example, the load received from 
the lead. By forming the protrusion integrally with the 
lead holder, the number of components and the assem- 
bly labor can be decreased. 25 
[0015] Moreover, the lead holder may be formed so 
that it can be pushed forwardly by the guide member in 
the external cylinder, and it can be held at an advancing 
position during writing. Alternatively, the lead holder can 
be formed so that it does not move in the external cyl- 30 
inder under any operation. 

[0016] The present disclosure relates to subject mat- 
ter contained in Japanese Patent Application No. 
2001-245537, filed on August 13, 2001, which is ex- 
pressly incorporated herein by reference in its entirety. 35 
[0017] In the Drawings; 

[0018] The foregoing and other purposes, aspects 
and advantages will be better understood from the fol- 
lowing detailed description of preferred embodiments of 
the invention with reference to the drawings, in which: *o 

FIG. 1 is a longitudinal sectional view showing a first 
embodiment of a mechanical pencil 10 of the 
present invention; 

FIG. 2 is a sectional view of an essential portion of *5 
the first embodiment, showing a state of retracting 
a front-end chip and a lead into a front tool when 
writing is not performed; 

FIG. 3 is a sectional view of an essential portion of 
the first embodiment, showing a state of operating 50 
a lead delivery mechanism 20; 
FIG. 4 is a sectional view of an essential portion of 
thefirst embodiment, showing a writing enable state 
in which the front end of a front-end chip and the tip 
of a lead protrude from the front-end opening of a 55 
front tool; 

FIG. 5 is a sectional view taken along a line 5-5 in 
FIG. 3; 


FIG. 6 is a sectional view taken along a line 6-6 in 
FIG. 4; 

FIG. 7A is a side view of a lead holder of the first 
embodiment, FIG. 7B is the lead holder in FIG. 7A 
viewed from an arrow 7b in FIG. 7A, and FIG. 7C is 
a sectional view taken along a line 7c-7c in FIG. 7B; 
FIG. 8A is a side view of a guide pipe of the first 
embodiment, FIG. 8B is the guide pipe viewed from 
an arrow 8b in FIG. 8A, and FIG. 8C is a sectional 
view taken along a line 8c-8c in FIG. 8B; 
FIGS. 9A to 9C are illustrations showing a proce- 
dure for assembling a front-end chip, a lead holder, 
a guide pipe, a return spring, and an O-ring; 
FIG. 10 is a sectional view of an essential portion 
of a second embodiment of the present invention, 
showing a writing enable state in which the front end 
of a front-end chip and the tip of a lead protrude from 
the front-end opening of a front tool; 
FIG. 1 1 A is a side view of a lead holder of the second 
embodiment, FIG. 11 B is the lead holder viewed 
from the arrow 11b in FIG. 11 A, and FIG. 11C is a 
sectional view taken along a line 11c-11c in FIG. 
11B; 

FIG. 12 is a sectional view of an essential portion 
of a third embodiment of the present invention, 
showing a state of operating a lead delivery mech- 

FIG. 13 is a sectional view of an essential portion 
of the third embodiment, showing a writing enable 
state in which the front end of a front-end chip and 
the tip of a lead protrude from the front-end opening 
of a front tool; 

FIG. 14 is a sectional view taken along a line 14-14 
in FIG. 13; 

FIG. 1 5A is a side view of a lead holder of the third 
embodiment, FIG. 15B is the lead holder viewed 
from an arrow 15b in FIG. 15A, and FIG. 15C is a 
sectional view taken along a line 15c-15c in FIG. 
15B; 

FIG. 1 6A is a side view of a guide pipe of the third 
embodiment, FIG.16B is a longitudinal sectional 
view of the guide pipe in FIG.16A, and FIG.16C is 
a cross sectional view taken along a line 1 6c-1 6c in 
FIG.16B; 

FIG. 1 7 is a sectional view of an essential portion 
of a fourth embodiment of the present invention, 
showing a writing enable state in which the front end 
of a front-end chip and the tip of a lead protrude from 
the front-end opening of a front tool; 
FIG. 1 8A is a side view of a lead holder of the fourth 
embodiment, FIG. 1 8B is the lead holder viewed 
from an arrow 18b in FIG. 18A, and FIG. 18C is a 
sectional view taken along a line 18c-18c in FIG. 
18A; 

FIG. 19 is a sectional view of an essential portion 
of a fifth embodiment, showing a state of operating 
a lead delivery mechanism; and 
FIG. 20 is a sectional view of an essential portion 
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of the fifth embodiment, showing a writing enable 
state in which the tip of a lead protrudes from the 
front-end opening of a front tool. 

[0019] Embodiments of the present invention will be 
described below by referring to the accompanying draw- 
ings. 

[0020] FIG. 1 is a general longitudinal sectional view 
showing a first embodiment of a mechanical pencil 10 
of the present invention and FIG. 2 is a sectional view 
of an essential portion of the first embodiment. 
[0021] In FIG. 1 , the mechanical penciH 0 has an ex- 
ternal cylinder 12. The external cylinder 12 can be op- 
tionally formed. However, the external cylinder 1 2 of the 
embodiment of Figure 1 includes a front cylinder 14, a 
rear cylinder 15, and a front tool 16. The front cylinder 
14 and rear cylinder 15, and the front cylinder 14 and 
front tool 1 6 are respectively combined with each other 
by a screw connection. Moreover, an elastic material 1 7 
is attached around the outer periphery of the front cyl- 
inder 14. 

[0022] A conventional lead delivery mechanism 20 is 
disposed in the external cylinder 12. The lead delivery 
mechanism 20 has a lead-fastening chuck 22, a chuck 
ring 23 disposed around the outer periphery of the lead- 
fastening chuck 22, a lead tank 24 into whose front end 
the rear end of the lead-fastening chuck 22 is pressed 
and fixed, a sleeve 26 for controlling backward move- 
ment of the chuck ring 23, and a chuck spring 28 (an 
elastic body) disposed between the sleeve 26 and the 
lead tank 24 to urge the lead tank 24 and lead-fastening 
chuck 22 backward. 

[0023] The lead-fastening chuck 22 is positioned at 
theforemost end in the lead delivery mechanism 20, and 
includes a plurality of chuck elements divided (e.g., 
through slits formed in the chuck 22) so that the chuck 
elements fasten (e.g., hold) a lead 40. The lead-fasten- 
ing chuck 22 can reciprocate back and forth, to deliver 
the lead 40 by a predetermined distance. 
[0024] The chuck ring 23 normally surrounds the out- 
side of chuck elements of the lead-fastening chuck 22 
to prevent the chuck elements from expanding, and the 
lead 40 is held by the chuck ring 23 and the chuck ele- 
ments. The chuck ring 23 can reciprocate back and forth 
by a predetermined distance together with the lead-fas- 
tening chuck 22, and its forward movement is controlled 
by a step portion 16b formed on the inner periphery of 
the front tool 1 6. The front end of the sleeve 26 contacts 
a step portion 16c formed behind the step portion 16b 
on the inner periphery of the front tool 1 6. 
[0025] A front-end chip (or front-end pipe) 30 is ar- 
ranged at the front-end opening 1 6a of the front tool 1 6 
and the front-end chip 30 surrounds and protects the 
portion of the lead 40 passing through the front-end 
opening 1 6a. The front-end pipe 30 is preferably a slid- 
er-type front-end pipe capable of protruding or retracting 
through the front-end opening 1 6a of the front tool 1 6. 
[0026] When the front-end chip 30 maximally pro- 


trudes from the front-end opening 1 6a of the front tool 
16, a flange 30a of the front-end chip 30 is fixed to a 
step portion 1 6e formed at the front end of the inner pe- 
riphery of the front tool 1 6. A lead holder 32 is inserted 

5 into the front-end chip 30 from its rear end. The lead 
holder 32 extends backward from the front-end chip 30 
and a first lead-holding portion 32c and a second lead- 
holding portion 32e for holding the lead 40 (described 
below) are formed on the inner periphery of the lead 

10 holder 32. 

[0027] As shown in greater detail in FIG. 7, on a cy- 
lindrical portion 32a formed at the rear end of the lead 
holder 32, a plurality of longitudinal slots 32f(e.g., three 
slots shown in this non-limiting example) are formed, 

15 Ribs (holding elements) 32b protruding in the inside-di- 
ameter direction are formed on the inner periphery of a 
portion on which the longitudinal slots 32f are not 
formed. The first lead-holding portion 32c protruding in 
the inside-diameter direction and contacting the lead 40 

20 is further formed on the inner periphery of rear end of 
the ribs 32b. 

[0028] Additionally, on the front end of the lead holder 
32, a plurality of slits 32d (e.g., two slits in this non-lim- 
iting example) extending backward from the front end of 

25 the lead holder 32 are formed and the second lead-hold- 
ing portion 32e protruding in the inside-diameter direc- 
tion and contacting the lead 40 is formed on the inner 
periphery of the front end of a portion where the slits 32d 
are not formed The first lead-holding portion 32c and 

30 second lead-holding portion 32e can be deformed by the 
longitudinal slots 32f and slits 32d in the diameter direc- 
tion so as to elastically hold the lead 40. 
[0029] A guide pipe 34, serving as a guide member 
for holding the lead 40 and protecting the portion of the 

35 lead 40 present between the lead holder 32 and the 
lead-fastening chuck 22, is disposed between the lead 
holder 32 and the lead-fastening chuck 22. 
[0030] As shown in FIG. 8, particularly, the guide pipe 
34 has a substantially annular flange 34a and a plurality 

40 of insertion legs (protective elements) 34b extending 
forwardly from the flange 34a and insertable between 
the adjacent ribs 32b of the lead holder 32. A removal- 
prevention protrusion 34c is formed on the outer periph- 
ery of the front end of the insertion legs 34b and fitted 

45 into the longitudinal slots 32f of the lead holder 32. 
[0031] A return spring 36 is inserted between the 
guide pipe 34 and a step portion 1 6d formed before (e. 
g., rearwardly of) the step portion 16b of the front tool 
1 6, the guide pipe 34 is always urged backwardly by the 

so return spring 36, and thus the flange 34a of the guide 
pipe 34 contacts the front end face of the lead-fastening 
chuck 22. 

[0032] An O-ring 38 is disposed between the rear end 
face of the front-end chip 30 and the intermediate outer 
55 periphery of the lead holder 32 and elastically contacts 
the inner periphery of the front tool 1 6. 
[0033] As shown in FIG. 9, to assemble the above 
front-end chip 30, lead holder 32, guide pipe 34, return 
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spring 36, and O-ring 38, the lead holder 32 Is inserted 
into the rear of the front-end chip 30 with the O-ring 38 
being placed therebetween. Then, the return spring 36 
is externally inserted from the front of the front-end chip 
30, the insertion legs 34b of the guide pipe 34 are in- 
serted between the adjacent ribs 32b of the lead holder 
32, and the removal-prevention protrusion 34c is en- 
gaged into the longitudinal slits 32f of the lead holder 32. 
[0034] A unit thus assembled is inserted from the rear 
of the front tool 1 6 to fix the flange 30a of the front-end 
chip 30 at the step portion 1 6e, and to fix the front end 
of the return spring 36 at the step portion 1 6d of the front 
tool 1 6. The guide pipe 34 is pressed backwardly by the 
force of the return spring 36. However, because the re- 
moval-prevention protrusion 34c of the guide pipe 34 is 
engaged with the rear end of the longitudinal slots 32f 
of the lead holder 32, the guide pipe 34 is not removed. 
[0035] Moreover, the front end of the lead delivery 
mechanism 20 is inserted into the front tool 16, the front 
tool 16 is combined with the front cylinder 14, the front 
cylinder 14 is combined with the rear cylinder 15, and a 
conventional knock cap (not illustrated) is removably 
combined with the lead tank 24 of the lead delivery 
mechanism 20. Thus, the entire assembly is completed. 
[0036] The functions and operations of the mechani- 
cal pencil 10 formed as described above will be de- 
scribed below. 

[0037] FIG. 2 shows a state in which the front-end chip 
30 is retracted into the front tool 1 6 when writing is not 
performed. Under the retracted state, the portion of the 
lead 40 at the front-end side of the lead-fastening chuck 
22 is surrounded and protected by the ribs 32b of the 
lead holder 32 and the insertion legs 34b of the guide 
pipe 34. 

[0038] From the state in FIG. 2, a knock cap (not il- 
lustrated) is knocked (e.g., depressed) forwardly to op- 
erate the lead delivery mechanism 20. Then, the lead 
tank 24 and lead-fastening chuck 22 advance and the 
lead-fastening chuck 22 presses the guide pipe 34 for- 
wardly against the urging force of the return spring 36 
as shown in FIG. 3. 

[0039] Therefore, the flange 34a of the guide pipe 34 
presses the lead holder 32 forwardly, and the front end 
of the front-end chip 30 protrudes from the front-end 
opening 16a of the front tool 16. As such, the insertion 
legs 34b of the guide pipe 34 are inserted between the 
adjacent ribs 32b of the lead holder 32. Therefore, when 
the guide pipe 34 advances, the insertion legs 34b do 
not interfere with or disturb the lead holder 32. As shown 
in FIG. 5, the portion of the lead 40 at the front-end side 
of the lead-fastening chuck 22 is entirely surrounded 
and protected by the insertion legs 34b of the guide pipe 
34 and the ribs 32b of the lead holder 32. 
[0040] The front-end chip 30 and the lead holder 32 
pressed forwardly keep advanced positions in accord- 
ance with the friction with the O-ring 38. Moreover, the 
lead-fastening chuck 22 advances together with the 
chuck ring 23 until the ring 23 contacts the step portion 


1 6b. When the lead 40 advances and then only the lead- 
fastening chuck 22 advances, the lead 40 is released 
from the fastened (held) state by the lead-fastening 
chuck 22. 

5 [0041] When the knock force for the knock cap is re- 
leased, the lead-fastening chuck 22. lead tank 24, and 
chuck ring 23 retract to their initial positions by the urg- 
ing force of the chuck spring 28. Moreover, the guide 
pipe 34 is also made to follow the retraction of the lead- 

10 fastening chuck 22 by the return spring 36. In this case, 
because the first lead-holding portion 32c and second 
lead-holding portion 32e of the lead holder 32 hold the 
lead 40, the lead 40 does not retreat (retract) but it keeps 
an advanced state. Moreover, in this case, because the 

'5 lead holder 32 keeps an advanced position by the fric- 
tion with the O-ring 38, it does not retract together with 
the lead 40. Thus, the lead 40 and front-end chip 30 are 
delivered and the lead 40 is fastened by the lead-fas- 
tening chuck 22 again and the writing enable state is 

20 realized as shown in FIG. 4. 

[0042] Under the state in FIG. 4, an axial space is 
formed between the first lead-holding portion 32c of the 
lead holder 32 and the lead-fastening chuck 22. How- 
ever, because the guide pipe 34 is arranged in the space 

25 and the insertion legs 34b of the guide pipe 34 sun-ound 
the outer periphery of the lead 40 (e.g., see FIG. 6), the 
lead 40 is protected and it is not easily broken. Even if 
the lead is broken, it is possible to prevent the broken 
lead from stopping (remaining) in the space. 

30 [0043] Thus, a product can be provided causing no 
malfunction due to a stopped lead. Further, because it 
is only necessary to add the guide pipe 34, the number 
of components is not greatly increased and it is easy to 
assemble the product. 

35 [0044] Additionally, even when a very short lead is 
held by the lead-fastening chuck 22, if a lead having a 
length slightly larger than a hole diameter defined by a 
plurality of chuck elements when the chuck element of 
the lead-fastening chuck 22 releases the lead at the time 

40 of lead delivery is used, then it is guided by the guide 
pipe 34 without rotating transversely and the lead can 
be delivered. 

[0045] Further, even when a lead shorter than the 
length between the lead-fastening chuck 22 and the first 

45 lead-holding portion 32c of the lead holder 32 is deliv- 
ered from the lead-fastening chuck 22, it can advance 
straight (directly) to the first holding portion 32c of the 
lead holder 32 by being guided by the guide pipe 34. 
Therefore, such a short lead can be used and the length 

so of a residual lead can be reduced. 

[0046] FIGs. 1 0 and 1 1 A-1 1 C illustrate a second em- 
bodiment of the present invention. 
[0047] In FIGs. 10 and 11A-11C, a portion (not illus- 
trated) is substantially the same as that of the first em- 

55 bodiment. Components the same as those of the first 
embodiment are provided with the same reference nu- 
merals and their detailed description is omitted. 
[0048] In the second embodiment, a protrusion 32g 
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protruding in the outside-diameter direction is formed on 
the outer periphery of a lead holder 32-1 instead of the 
O-ring 38 of the first embodiment. Therefore, the lead 
holder 32-1 is preferably formed by a soft material .Thus, 
the number of components and the labor for assembling 
the mechanical pencil can be reduced. 
[0049] FIGS. 12 and 13 illustrate a third embodiment 
of the present invention, In FIGS. 12 and 13, a not-illus- 
trated portion is substantially the same as that of the first 
embodiment. Moreover, components the same as those 
of the first embodiment are provided with the same ref- 
erence numerals and their description is omitted. 
[0050] Configurations of a lead holder 32-2 and a 
guide pipe 34-2 of the third embodiment are different 
from configurations of those of the first embodiment. As 
shown in FIGS. 1 5A-15C, a flange 32h is formed at the 
central portion of the lead holder 32-2 and a plurality of 
insertion legs (holding elements) 32i extend backwardly 
from the flange 32h. Moreover, a first lead-holding por- 
tion 32c is formed on the inner periphery of the rear end 
of insertion legs 32i. 

[0051] Further, as shown in FIGs. 16A-16B, the front 
side of a flange 34a of the guide pipe 34-2 generally 
forms not an insertion leg but a cylindrical shape and a 
plurality of ribs (protective elements) (e.g., three ribs in 
this non-limiting example) 34d separate from each other 
in the circumferential direction and protruding in the in- 
side-diameter direction are formed on the inner periph- 
ery of the cylindrical shape. The insertion legs 32i can 
be inserted between the adjacent ribs 34d. 
[0052] FIG. 12 shows a state in which a knock cap 
(not-illustrated) is knocked (depressed) forwardly. Sim- 
ilarly to the first embodiment, a lead tank 24 and a lead- 
fastening chuck 22 advance and the front end of the 
guide pipe 34-2 or the flange 34a presses the lead hold- 
er 32-2 forwardly. In this case, the insertion legs 32i of 
the lead holder 32-2 are inserted between the adjacent 
ribs 34d of the guide pipe 34-2. Therefore, the ribs 34d 
of the guide pipe 34-2 do not interfere with or disturb the 
lead holder 32-2. The portion of a lead 40 at the front- 
end side of the lead-fastening chuck 22 is entirely sur- 
rounded and protected by the ribs 34d of the guide pipe 
34-2 and the insertion legs 32i of the lead holder 32-2. 
[0053] Moreover, when releasing the knock force for 
the knock cap, the lead-fastening chuck 22, a lead tank 
24, and a chuck ring 23 retract to their initial positions 
and the guide pipe 34-2 is made to follow the retraction 
of the lead-fastening chuck 22 as shown in FIG. 13. An 
axis-directional space is formed between a first lead- 
holding portion 32c of the lead holder 32-2 and the lead- 
fastening chuck 22. However, the guide pipe 34-2 is ar- 
ranged in the space and the ribs 34d of the guide pipe 
34-2 surround the outer periphery of the lead 40. There- 
fore, the lead 40 is protected and broken leads can be 
prevented from collecting in the space. 
[0054] Further, the third embodiment achieves the 
same advantages as the first embodiment. 
[0055] FIGs. 1 7 and 1 8A-1 8C illustrate a fourth em- 


bodiment of the present invention. In FIGS. 17and 18A- 
1 8C, a portion (not-illustrated) is substantially the same 
as that of the third embodiment. Moreover, components 
the same as those of the first embodiment are provided 
5 with the same reference numerals and their description 
is omitted. 

[0056] In the fourth embodiment, the O-ring 38 insert- 
ed between the rear end face of the front-end chip 30 
and the intermediate outer periphery of the lead holder 
10 32-2 of the third embodiment is omitted. 

[0057] That is, in the fourth embodiment, a protrusion 
32g protruding in the outside-diameter direction is 
formed on the outer periphery of a lead holder 32-3 in- 
stead of the O-ring 38 of the third embodiment. There- 
's fore, the lead holder 32-3 is preferably formed by a soft 
material. Thus, the number of components and the labor 
for assembling the mechanical pencil can be reduced. 
[0058] FIGS. 1 9 and 20 illustrate a fifth embodiment 
of the present invention. In FIGS. 19 and 20, a portion 
20 (not-illustrated) is substantially the same as that of the 
first embodiment. Moreover, components the same as 
those of the first embodiment are provided with the 
same reference numerals and their description is omit- 
ted. 

25 [0059] This embodiment is different from the first em- 
bodiment in that a front-end chip 30 is omitted because 
the front-end chip 30 is a fixed type front-end chip and 
a lead holder 32 is fixed in a front tool 1 6. 
[0060] FIG. 19 shows a state in which a knock cap 

30 (not-illustrated) is knocked forwardly and a lead tank 24 
and a lead-fastening chuck 22 advance similarly to the 
case of the first embodiment. In this case, insertion legs 
34b of a guide pipe 34 are inserted between adjacent 
ribs 32b of a lead holder 32. 

35 [0061] Therefore, when the guide pipe 34 advances, 
the insertion legs 34b of the guide pipe 34 do not inter- 
fere with or disturb the lead holder 32. The portion of the 
lead 40 at the front-end side of the lead-fastening chuck 
22 is entirely surrounded and protected by the insertion 

40 legs 34b of the guide pipe 34 and the ribs 32b of the 
lead holder 32. 

[0062] When the knock force for the knock cap is re- 
leased, the lead-fastening chuck 22, a lead tank 24, and 
a chuck ring 23 are retracted to their initial positions by 

43 the urging force of a chuck spring 28. Moreover, the 
guide pipe 34 is made to follow the retraction of the lead- 
fastening chuck 22 by a return spring 36. In this case, 
because a first lead-holding portion 32c and a second 
lead-holding portion 32e of the lead holder 32 hold a 

50 lead 40, the lead 40 does not retreat (retract) but it keeps 
an advanced state. Thus, the lead 40 is delivered and 
fastened (held) by the lead-fastening chuck 22 again 
and the writing enable state is realized, as shown in FIG. 
20. 

55 [0063] In the state shown in FIG. 20, an axial-direc- 
tional space is formed between the first lead-holding 
portion 32c of the lead holder 32 and the lead-fastening 
chuck 22. However, because the guide pipe 34 is ar- 
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ranged in the space and a plurality of Insertion legs 34b 
of the guide pipe 34 surround the outer periphery of the 
lead 40, the lead 40 is protected and broken leads can 
be prevented from collecting in the space. 
[0064] Further, the fifth embodiment achieves the 5 
same advantages as the first embodiment. 
[0065] In addition to the above-described embodi- 
ments, it is also possible to respectively provide a plu- 
rality of insertion legs for the front end of a guide pipe 
and the rear end of a lead holder and alternately set in- 10 
sertion legs so as to insert the insertion legs of either of 
the guide pipe and the lead holder between adjacent in- 
sertion legs of the other. 

[0066] As described above, according to the present 
invention, a lead portion ahead of a lead-fastening '5 
chuck is protected by a guide member set between the 
lead-fastening chuck and a lead holder. Therefore, a 
lead in a space between the lead-fastening chuck and 
the lead holder can be prevented from breaking. Further, 
if the lead breaks, then the broken lead can be prevent- 20 
ed from stopping, and thus a mechanical pencil having 
no malfunction can be produced. Moreover, the number 
of components can be minimized and a very effective 
configuration can be achieved. 

[0067] While the invention has been described in 25 
terms of several non-limiting embodiments, those 
skilled in the art will recognize that the invention can be 
practiced with modification within the spirit and scope of 
the appended claims. 


Claims 

1. A mechanical pencil, comprising: 

35 

an external cylinder; 

a lead delivery mechanism disposed in said ex- 
ternal cylinder, said lead delivery mechanism 
having a lead-fastening chuck which fastens a 
lead and moves back and forth in said external <x> 
cylinder to deliver the lead toward a front end 
of said external cylinder; 
a lead holder disposed before said lead delivery 
mechanism in said external cylinder to gently 
hold a lead; and 45 
a guide member arranged between said lead- 
fastening chuck and said lead holder in said ex- 
ternal cylinder and always urged backwardly to- 
ward said lead-fastening chuck to protect a lead 
portion between said lead-fastening chuck and so 
a lead holding portion of said lead holder. 

2. The mechanical pencil according to claim 1 , where- 
in either of the front end of said guide member and 

the rear end of said lead holder is inserted into the 55 
other, and the front end and the rear end are always 
overlapped in an axial direction. 


3. The mechanical pencil according to claim 1 , where- 
in said guide member includes a plurality of protec- 
tive elements separate from each other in a circum- 
ferential direction to protect an outer periphery of 
the lead and the rear end of said lead holder is in- 
sertable between adjacent protective elements. 

4. The mechanical pencil according to claim 2, where- 
in said guide member includes a plurality of protec- 
tive elements separate from each other in a circum- 
ferential direction to protect an outer periphery of 
the lead and the rear end of said lead holder is in- 
sertable between adjacent protective elements. 

5. The mechanical pencil according to claim 1 , where- 
in said guide member comprises an annular flange 
and a plurality of insertion legs extending forwardly 
from the flange and the rear end of said lead holder 
is insertable between adjacent insertion legs. 

6. The mechanical pencil according to claim 2, where- 
in said guide member comprises an annular flange 
and a plurality of insertion legs extending forwardly 
from the flange and the rear end of said lead holder 
is insertable between adjacent insertion legs. 

7. The mechanical pencil according to claim 1 , where- 
in said guide member comprises an annular flange 
and a cylindrical portion formed before the flange, 
a plurality of ribs being formed on said inner periph- 
ery of the cylindrical portion separately from each 
other in the circumferential direction, and the rear 
end of said lead holder is insertable between adja- 
cent ribs. 

8. The mechanical pencil according to claim 2, where- 
in said guide member comprises an annular flange 
and a cylindrical portion formed before the flange, 
a plurality of ribs being formed on an inner periphery 
of the cylindrical portion separately from each other 
in the circumferential direction, and the rear end of 
said lead holder is insertable between adjacent ribs. 

9. The mechanical pencil according to claim 1, where- 
in the rear end of said lead holder includes a plural- 
ity of holding elements separate from each other in 
the circumferential direction to hold the outer pe- 
riphery of a lead, and the front end of said guide 
member is insertable between adjacent holding el- 
ements. 

10. The mechanical pencil according to claim 2, where- 
in the rear end of said lead holder includes a plural- 
ity of holding elements separate from each other in 
the circumferential direction to hold the outer pe- 
riphery of a lead, and the front end of said guide 
member is insertable between adjacent holding el- 
ements. 
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11 . The mechanical pencil according to claim 1 , where- 
in the rear end of said lead holder is formed into a 
cylindrical portion, a plurality of ribs are formed on 
an inner periphery of the cylindrical portion sepa- 
rately from each other in the circumferential direc- s 
tion, and the front end of said guide member is in- 
sertable between adjacent ribs. 

12. The mechanical pencil according to claim 2, where- 
in the rear end of said lead holder is formed into a io 
cylindrical portion, a plurality of ribs are formed on 

the inner periphery of the cylindrical portion sepa- 
rately from each other in the circumferential direc- 
tion, and the front end of said guide member is in- 
sertable between adjacent ribs. 15 

13. The mechanical pencil according to claim 1 , where- 
in the rear end of said lead holder includes a plural- 
ity of insertion legs extending backward and the 
front end of said guide member is insertable be- 20 
tween adjacent insertion legs. 

14. The mechanical pencil according to claim 2, where- 
in the rear end of said lead holder has a'plurality of 
insertion legs extending backward and the front end 25 
of said guide member is insertable between adja- 
cent insertion legs. 

15. The mechanical pencil according to claim 1, where- 
in a protrusion elastically contacting an inner pe- 30 
riphery of an external cylinder is formed on an outer 
periphery of said lead holder. 

16. The mechanical pencil according to claim 1 , where- 
in said lead holder is pushed forwardly by said guide 35 
member in an external cylinder and is held at an 
advancing position during writing. 

17. The mechanical pencil according to claim 1 , where- 
in said lead holder is unmovable under operation in 40 
the external cylinder. 

18. A mechanical pencil, comprising: 

an external cylinder; *5 
a lead delivery mechanism disposed in said ex- 
ternal cylinder, said lead delivery mechanism 
having a lead-fastening chuck which fastens a 
lead and moves back and forth in said external 
cylinder to deliver the lead toward a front end so 
of said external cylinder; 
a lead holder disposed adjacent said lead de- 
livery mechanism in said external cylinder to 
hold a lead; and 

a guide member arranged between said lead- ss 
fastening chuck and said lead holder in said ex- 
ternal cylinder and urged backwardly toward 
said lead-fastening chuck to protect a lead por- 


tion between said lead-fastening chuck and a 
lead holding portion of said lead holder. 

19. The mechanical pencil according to claim 18, 
wherein either of the front end of said guide member 
and the rear end of said lead holder is inserted into 
the other, and the front end and the rear end are 
overlapped in an axial direction. 
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